Neuronal tachykinin NK2 receptors mediate release of non-adrenergic non-cholinergic inhibitory transmitters in the circular muscle of guinea-pig colon.
The aims of this study were: (i) verify the usefulness of the recently described non-peptide antagonist, SR 142801, for blocking tachykinin NK3 receptors in the circular muscle of the guinea-pig colon and (ii) after occlusion of NK3 receptors by SR 142801, test the hypothesis that tachykinins may activate non-adrenergic non-cholinergic inhibitory neurons via non-NK3 receptors. In sucrose gap, we found that SR 142801 (0.1 microM) time-dependently inhibited the senktide-induced atropine (1 microM)-sensitive depolarization, action potentials and contractions of circular muscle of guinea-pig colon without affecting the cholinergic excitatory junction potential and contraction produced by single pulse electrical field stimulation. Likewise, SR 142801 (0.1 microM) time-dependently inhibited the senktide-induced non-adrenergic non-cholinergic hyperpolarization and relaxation of the circular muscle, without affecting the non-adrenergic non-cholinergic inhibitory junction potentials and relaxation produced by single pulse electrical field stimulation. Therefore, SR 142801 is a suitable tool to occlude neuronal NK3 receptors in guinea-pig colon. In the presence of SR 142801 (0.1 microM), atropine (1 microM), guanethidine (3 microM), indomethacin (3 microM) and nifedipine (1 microM) superfusion with neurokinin A (0.3 microM) produced depolarization on which a series of inhibitory junction potentials were superimposed. The incidence, number and amplitude of the inhibitory junction potentials evoked by neurokinin A was partly reduced by pretreatment with either apamin (0.1 microM) or L-nitroarginine (30 microM) and was totally blocked by pretreatment with apamin plus L-nitroarginine or by tetrodotoxin (1 microM). None of these treatments affected the depolarization and contraction produced by neurokinin A. The NK1 receptor selective antagonist, GR 82,334 (3 microM), did not affect the responses to neurokinin A, which were abolished by the NK2 receptor-selective antagonist GR 94,800 (0.1 microM). Substance P (0.3 microM) produced a large depolarization of the membrane but was poorly effective in producing superimposed inhibitory junction potentials. The NK1 receptor-selective agonist [Sar9]substance P sulfone (0.3 microM) produced large depolarization without inducing superimposed inhibitory junction potentials, while the NK2 receptor-selective synthetic agonist [beta-Ala8]neurokinin A(4-10) (0.3 microM) produced depolarization and superimposed inhibitory junction potentials. We conclude that neurokinin A, in addition to direct excitation and contraction of circular muscle activates, via neuronal NK2 receptors, inhibitory non-adrenergic non-cholinergic motorneurons. Thus, neuronal NK2 receptors should be considered as targets for endogenous tachykinins in enteric circuitries leading to descending relaxation in guinea-pig colon.